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INSTRUCTIONAL APPROACH

"~ The -activities in Mathemafics: A Practical V{ew are'intended fdr the

intermediate grades.. Each of the three volumes of the series has three

components which can be strdctured in different combinétions. In this

3

way; the teacher may_choose and use those which best meet students' in-

~ dividual needs. Built around a review of selected objectives in the mdthe—

matics basic curriculum, the material stimulates interest in math as well

as in the professional wd#ld, The first section of the component is de-

. signed to motivate students,with challenging and fun prablems. The second

is closely related to objectives dealing with practical aspects of math_ih

everyday life. The third component affords students valuable expe;ience'_

" in solvirig math problems similar to those encountered in the real world.

The order in which the three components are presented does not indicate
Sequehcezor level of difffculty. The actiVities contain,narratives,-phzzles;
games, and fun activities which are of high iqterest-aqﬂ'low readability.'-
A detailed procedure section and a Home and Community aétivity are included
in each section. Each activity includes exércises and evaluations baséd'on
the math skill.reviéwedia It is hoped that teachers will find these supple-

mentary materials interesting, innovative, and motivational.

@
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' Component

1

Sectibh -One :

Section Two

 Section Three

" LET'S HAVE FUN




| Introduction

This component is designed to show how math is used in, the Recreationf]
and Hospitality Cluster. In the first section, students will -learn -
that an understanding of probability is useful in many sports, games,
and other recreational activities. - Students will practice finding pro-

babilities with several simple activities. The second section will
show students how graphs, tables, pictures, and charts might be used by
workers in a city recreation department.. The students will understand
that much information can be communicated. graphically. The third sec-
tion will focus on the field of sports. Students will determine

range, mean, median and mode of sets of data relating to a variety of
sports. V

—\

[GOALS,

MOTIVATION: The students will determine the probability of a parti-
. cular event when given a simple probability sample.

APPLICATION: The students will read and interpret information from

o . tables and graphs, thus gaining the understanding that
pictures, charts, graphs, and movies are effective
means of communicating. .

ORIENTATION:  The students will determine -the range, mean, median, and/ |
B or mode of sets of data in order to solve problems.

LEARNING SECTIONS

SECTION 1: Games of Chance and Skill
SECTION 2: A Day in City Park

SECTION 3: Who won? L




COMPONENT I
S‘ection One




e _— Sectlon One

Games of Chance and Sklll

| ‘Leammg Ob]ectwe

o Given szmple probabzlzty samples, the
students will determine the probability of

accordzng to the criteria of the teacher.

a particular event, c0mpletzng the activity .

Domains ‘and Levels

Cognitivez Knowledge, Apph‘cation'

Affective :

Receiving, Responding

\ (Rey Words |
reCﬁeation'
. brababiiity
}‘ depenﬂeﬁt
. indebendent
. odds - -
‘.paadict |

g

N ¥

Matenals )

. cop1es of the narrative
one'pgnny for each student

several wastebaskets .and -
-erasers T

. small paper bags and
scissors




IMPLEMENTATION GUIDELINES

Tlme

\ STEP T -
"STEP I -

STEP IIT -

STEP -IV -

T
STEP V¢
\

STEP VI -

STEP VII -

STEP VIIT -

8

45 Ahnutes .

Group Activity

‘Group the class into groups of three to f1ve students.

.

State the purpose of ‘the act1V1ty. :
To see how probabilities might be used in the Recreat10n and Hos-
p1ta11ty Cluster, and to do several experiments relating to pro-
babilities. , .

i

Read and discuss the introductory section of the‘aetivity.{
Review the key words. If necessary, review these mathematical
concepts: \ : :

- ¢ nmumber of favorable outcomes _ , )
a. Probability = total number of possible outcomes - ,

b. The probability of ‘two independent events is the
product of the separate probabilities. = -

c. Making predictions:

Probability X Number of Trials

= Expected number of favorable
outcomes ' : '

<

Small Grogp'Activity

A}

Before
ciass, the teacher will have arranged the classroom. into several -
stat10ns where the small groups can perform each of the four ac-
tivities. (Example: With 40 students, the teacher may group stu-
dents into '8 groups of 5 each. There W111 be 8 stations, with two
fot each of the 4 activities.)

The small groups will rotate among the stations, follow1ng the di-
rections given at each one. The materlals at each station are as -

follows:

1. Direction sheets for Activity 1 approx1mate1y 20 pemnies.
2. Direction sheets for Activity 2, paper bags, scissors.

3. Direction sheets for Activity 3, papér-bags, scissors.

4. Direction sheets for Activity 4, several wastebaskets which

are placed in a straight line about 15"to 20 feet away from the
'station, several erasers.

The teacher will need to determlne how much time each group can
spend at a station, and 1nd1cate .when and to which stat10n each
group should move. . . - v

—
LN

The evaluation'is'to'be completed by stuaents working.indiridually..

‘The Home and Community activity will be carried out time permitting.'

-
9 > d e

<&

-
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[STUDENT ACTIVITY MATERIAL R
| GAMES OF CHANCE AND sL ;,:
» , ‘ ~’ X . ‘_‘ .' - 7
- ~ "The Jéts have%hiShééin-three chance of winning!" - - »
A o _ ) . - ﬁ
v SR
”Thé odds are in favor of this ;ovie _é |
as the next Ehnw'Award_winner}” ! !
. .
| b
- . . o
"Step rlght up, folks. You may be
' the next winper of the WHEEL OF ,
; FORTUNE! " njl o -
f - et
o . - \. tﬁéf#n%\
"That team doesn't have a-chance!" | 'HOME VIS|T0R i

S

00

62

"Sorry, folks, but a 90% chance of rain may mean the champlonshlp play- offs'

will be delayed'”.

/




——

In the field of recreation and sports, statements like these are common.
Sometimes, when. people speak about 'chances" or "prbbabilities;",they are just
saying what they,hope will happen. Other times, it is important for athletes, --. .~ -\35

e - P

fans, moviemakers, or weather fprecaéters to have real statistics on which to
base probabilities L : .
In the’ f1eld of recreatlon and sports, a good understandlng of mathematlcal
o probab111t1es is very 1mportant It is not enough for a maJor.league baseball. ;,f%.-
player to be a ”good batter " The team manager will want to know just homrgood |

‘he is! So, the manager w1ll f1gure-out the player's batting average The bat?,

tlng average can then be used to predict how the player may h1t in the future.
R ~

_ Number of'hits ; 150
. Batting Average = Number of times at bat = 500 = 1300

Here is an example.

‘You can see that the batting average is figured just.like a probability.

. Probability = ) " number of favorable outcomes
) Total number of p0551b1e outcomes

So, the team manager may predict that the player has a one in three chance of
hitting the ball. | N | 5
You may’never be a big league ;layer,\\ggsl if you ever yiSit an amusement
park, yon“may want to figure the probability of winnlng'a“game before ybu play.'.
Suppose.the”Wheel of Fortune has lOb numbers on it. You choose the number 7

and pay the attendant flfty cents. Will‘you.win? Before you pay;_you.should

know that you have a 1% chance of winning and a 99% chance of'losing; Do you

still want to pay fifty cents to play?




There are many situations in which peopleIWho have jobs in recreation and

sports need to 'fivguré out probabilities. Today, you will play a few simple
games to practice figuring probabilities. 'Ihen,"whethef you have _é jbb in re- L

creation or not, you will know what the T.V. newscaster means when he says,

' "G"z_"and Runner, with only a one-in-ten chance, won_the Green Downs horse. race

toddy " - | ~ )

¥




Activity One

Directions

In this activity, you will see that the probability‘applies equally. to

each new event.

1.
2.

-take one penny. .

If you toss the coin one time, whap is the probability of tossing
heads? |

R

If you«tdssvthé coin 50 times, how many time; would you expect it to

land heads up?

v

Now, toss the coin 50 times. Record the tosses in the tally sheet "

on the next page.




Tally Sheet

Toss % . Heads " Tails [Toss . Heads .  Tails

1, ' 26.
. -
| 3, _ © |28,
4. L __Jes. 7
5. , - 30, _ | ' A o [

13. L |38,

4. . _ 9.
Lg_ : . 40,
B 16. . * 41, '
17+ ] g ' 42.
18, " 43.
19. - 44, -
20.. s,
21. ' - 5.
27, B ‘ L 47,
. 23. ) “lag. .
24, ik ) - 149,
[zs. - ~_Iso. "
'.. “‘
_ 5. How many times did it land heads up?
6. Compare your tosses with those of the other kids in your group.
. ' ' o 13 ;0

- S . : 1
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| Ac;'tiv_ity Two
P " Directions
Independent Events | ; v
In this _ac;.tivity, you'will exper:imenf w1th i;ldependent events.
L. Cut out the discs on the next page, and fill in Chaﬁ: A.

® 00 ®

| Number of Discs

Probability of Picking
(Expressed as Fraction)

Probability of Picking _
(Expressed.as Percentage)|

Expected Number for
100 Trials :

o0

| — " Chart A |
2. Put the discs in a paper-b’é.g and shake it up. Draw out one dis'c{\ and tally
your pick on Chart B. Then pu’t it back, shake the bag, and draw again.

3.. Continue picking until you Have picked a disc one hundred times. - -* ‘

® 0 0 o

Tally () MNumber
of Occurences

Total -~ :

art B

4. "Compare Chart B with Chart A. Compare your @art B with ___others in your group.

T A 3




(o

B A v 7ext Provided by ERIC

B
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Activity Three
Directions
Dependent Evenfs‘
Ib this ectivity, you will work with dependent events,
1. Look af the letter squares on the next page.. if you cut these up

and put them in a bag, what is the probability of.picking'an M?

"

2. If you put your first square back after you have p1cked what is the proba-

A

bility of draw1ng two M's in a row7

3. Now, suppose you d1dn't put the f1rst square back What is the probablllty

of draw1ng two M's in a row7

4. cut up the squares and put them in a bag. There are three pairs of letters

in your bag, MLy M, A-A, and T - T. Shake up the bag and try two dlfferent
ways. of p1ck1ng the same two letters in a row. ' V

a. First, try it by replacing your first pick each time before taking your

" second pick. £ gy
- " ;&
£

b. Then, try it by keeplng youg first pick out before you take your, second
p1ck. _

oM-M A-A T-T

5. D%d'anyohe in your group draw:two in a row of the same‘lettef?

Wbich way, a or b, should have a greater probability of dréwing a double?'

- . B} v . . o -

16 : T 1 .
. R . -1‘2,?_,"‘
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Games of Skill

: Activity Four

- Directions

Sometimes the_probebility of an eveht depends on a particular person’s

skill In this activity,'each person will find a different probability; de--

pendlng on his or her own sk111

'_ Cautlon ‘This act1V1ty may be dangerous to your teacher s temper. PleaSe play ,

carefully

.i Stand 20 feet " away from anempty'wastebasket Toss an eraser at the waste-

\
basket try1ng to-get it in. A friend may stand next to the wastebasket to

toss the eraser back to you. Repeat the toss 20 tlmes,Akeeplng-track-of’how

many times you toss it in.

18 -

in“' | ‘ Not In

Tally )"

Total Number

Now figure out the probability of your tossing the eraser in thelbasket,

. Number of Erasers in Basket
Probability = Total Number of Throws (Z0)

Convert this fraction to a percentage.

.- Help your friends 'do this activity. Then compare the prebebilities for ail'

the members in your group.




- Activity One

2. 172,
3. 25 |
4, 5, 6. Answers will vary

Activity Two

1. | - ' B
L > L ' Total’

Mmber of Discs 3 1 2 410

Probablllty of Picking-~ ' :
(Expressed as Fractlon) 3/10 1/10 2/10 4/10

_ Probability of Picking ' - '
(Expressed as Percentage)30° 10% 20% - 40%

Expected Number for ' o
100 Trials .30 10 - 20 40

K ] -

o

3, 4. Answers will vary " ,

Activity Three
1. 2/11 |
4/121

[3S)
)

2/110

3
4. Answers will vary

A

. 5. a. K

Activity Four

1, 2; 3, 4. answers will vary
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HOME and COMMUNITY

Students will arrange a wastebasket-eraser type game -at home. for family

members or for several friends (They may use-a wastebasket bucket, or s1milar
conta1ner, anaca rubber ball, wadded up piece of paper, or other soft object to
be thrown.) The students Wlll give each player 20 chances to throw the object -
into the container from a distance of 15 to 20 feet. The students w111 then fi—
gure each playerYs probability of getting the'item in on any given'try after :
that.: Another experiment the students might try is to figure the different pro- -
| babilities for throwing a.wadded up piece of paper and a flat piece of paper into

the same container fro$ the same distance.

EI

| 24




EVALUATON  —— -

1. Why might a worker in the field of recreation need to figure dut probabi- - ’:_v{

" lities?

r

2. A gﬁmball.machine‘has 500 gﬁm%alis in it. There are 75 red, 50‘white, 300
| greeh, 150 blue, and 125Jyellqw gumballs._ Ydﬁ‘are;gbing to put a penny in.
the machine. | | | : c' o

- a. ;What‘is the probability of gétfing a yelléw one? V ‘ T S 5'

-

b. Suppose you dq get a yellow one. - You put in another pennylA What is the

probabiiity of getting two yellow.ones in a row?
. ) _ )

4

Answer Key to Evaluation

1. Probabiiities mgy be USed to figﬁre battiné avéraées, odds in a horée o o ' .
race, chance of rain on a ballgame, etc. Any feasonable answer should
! 'be,accepted. | |
2. a. 1/4 .
b. 31/499
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- A Day in City Park . 

- [ Key Words

- | . ‘table. -
L Qr"a.bh.(b'a'r‘,']ine,
circle) = i

- B o .SéCfion"TWO -
\
l

]

Learnirig Objective

' of a eity recreation depar
- on the idea that pictures,

. Given a description of the -aetivities - i

tment that focus
charts, graphs,

. recreation ",

. - communi cate -

L .

Lo

and movies ware an effective means of commu-
nicating, the students will read and ‘inter-
prét information from tables and graphs =
. wijh 80% accuracy. C T .

. ohe-copy of the narrative *
. for each student -

L;;

T - o [ Materials

P

A

Domains and Levels

ovérhead or opaque projec-
tor. (optional) -

~

] ¢
Cognitive : Knowledge, Application

Affective : Receiving, Valuing

25

. ) . X . -, 9,. “
| L . - . _ w‘j o




- STEP III - The evaluation is to be compieted by students workIng 1nd1V1dually.'s'

STEP

Q

IMPLEMENTATION GUIDELINES o
\ L T,me . Mmuteéf"

‘-

: - The ab111ty to read and 1nterpret 1nformat10n from tables, charts and :

graphs is an 1mportant skill whlch will help students in their every--
day 11ves .
‘I - State the purpose of the activity: .
To learn that pictures, charts, and graphs are an effectlve means
of communication, and to see how these mlght be used by people in
the field of recreation. : _ , oo

IT - This act1V1ty can be used either as a group or an 1nd1v1dua1 ac-
t1v1ty .

For a group act1v1ty, the teacher will lead a. gu1ded readlng
and discussion of ‘the narrative. The teacher may wish to . :
show the graphs and charts with an overhead or opaque projec-’
tor, if available. Students will answer the questlons inclu-
ded in the narratlve either orally -or -in writing.

b. Or, students may read the narratlve and answer the questlons N

1nd1v1dua11y. ' : o

IV - The Home .and Community section is. optlonal to be ass1gned 1f ‘
time permits. : :
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~ [STUDENT ACTIVITY MATERIAL L

A Day in City Park -+

i S o :
) school. Both Bob and Karen want to

72 ation. ' They have decided to take

_______ ‘park program from their sumer jobs.

~ On the first day of summer vacation, Bob and Karén-ré-

\We, Recreation Programs, led the training sessions.

. b . P V RNF " o aa o . -
S@ "Today you will learn many things akout
. A5 3 o
A
%" be showing you a movie, pictures , charts

" and graphs. We have found 't}{at our summer
workers learn their job faster when they’ can
picture the information we want them to know. . Bob, will
¥c you please turn out the lig};ts?"

A 4 .

‘. _After Bob turned out ‘the 1ights,

" '. ~ good film. “"I.f'We._hadn't‘Seen it, I‘ don't think I
: / ‘ : : : o - 27

@
no.
L0

. Bob and Karen are ser_iiors in high '

. summer jobs with .i:he’ c_ity park"depaf.t-'

) ihent.‘ They w111 1'ea,r.n a lot about working in a
‘po;'kted to the cormm‘nity' center. They needed several days of
training before taking their work. Mr. Pérez, Supervisor of

/;'\’;\ ' As Bob and Karen sat: down.,"_Mr. ’Pérez. began,

,’ the city's recreation program. I Wi_lﬂl ,
’ . .

' ' | Mr. Pérez showed a film about first aid.
T 8o - o) After itwas over Karen said, "Wow! That war.a




- would have been as we11 prepared to meet a flrst aid emergency " _
'"You are right, Karen," said Mr. Perez "You will also find p1ctures
like thls 1n each of the recreatlon center offJ.ces to help you remember "

Mr. Pérez showed the group this p1cture a_nd many others_.

. Control Bleedmg
Wl‘th Direct Pressure

QUES'FIONS TO ANSWER

- 1. What d1d Mr Perez use to help teach the recréation workers about

f1rst aid?

. 2. Why dld Mr. Perez use movies, plctures, charts and grap“ﬁs‘?

"I wonder what we'll learn next,' said Bob, as Mr. Pérez began passing -
out a chart to everyone. | | ' '

"ThlS chart shows the d1fferent fac111t1es whlch each of our c1ty parks

—

has. Tomorrow you w111 take a tour of several of them Let's take a 1ook L

LR,

' "at‘ the chart ,now.?'.
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QUESTIONS. TO. ANSWER

3. Which parks have swimming pools?

4, ‘Which is the largest park in town? -

'5. How many parks have recreation. centers?

-

6. Whlch parks would you go to if you wanted to play tennls R sw1m, and then

have a picnic, all at the same, park?

R
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> :
"You can see that three of our parks have. recreatlon centers. Each of you

w111 be working at one of tl%’fparks or at a.umty pool. Let ’s look for a minuté

at what you nught besdoing if you work at a recreatlon center."

‘Mr. Pérez agam handed out a chart. "Oh oI see," ‘sald Karen.' "This chart

_ shows what playgrmmd activities are offered at Woodland Park I"dv ‘llik'_e to work

with thls program"'. '

-

Time Mo__n_da_lx_ Tuesday Wednesday '_I‘hurs‘day Friday , Saturday
9:00 - , Frée . Play S
9:30 a.m. '

9:30 - | Group Nature . |Group - Nature Group Staff
10:30 Games . |Study  |Games Study - ‘|Gamés | Meeting
10:30 - Drama- | Singing |[Story :Singing |Drama- | .
11:15 tization Games _ Acting J tizat‘ion ' '
11:15 - | Story- | Team Folk- | Team  [Folk- | -
12:00 telling | Games Dancing | Games Dancing |

T12:00 - Tea —

1:15 p.m. Party Picnic

. | Sm. Chil.} T .

1:15 - Handi- |Handi- ~ [Handi- Handi- |Handi-

2:30 crafts . crafts . |crafts crafts |crafts

:30 - League | Swimming - [Child.

4:00 Games - | or other [Swimming| Swimming|Special

) , Sp. Ev. ' - |Event
| 4:00 Arts & | Drama- |Arts § | Arts § |Contests|

5:00 Crafts | tics ' - [Crafts | Crafts - '

5:00 - No Organized Activity ™
6:00 | i _ v

-~ 6:00 - League League - |Group "League |Special
- 8:00 Games | Games = [Games ~Games  |Evening
| IR N Program

3.




" QUESTIONS TO ANSWER

e e

7. What activity'is offered. at noon on Fri_dayé?

8. When do the recreation workers meet to discuss the program?

. "Somet1mes you w111 need to put some information on a chart yourself "
said Mr. Perez "Thls isa report whlch you w111 fill out every day We need ,’

to keep good records so we know how to plan our program.

RECREATTON DEPARTMENT - - P
Daily Report for Playground ' R
Day | ) Date 9
| Attendancé-Report
. Boys | Girls | Aguits ' fTotal
Afternoon | | ‘ o] o : . A |
Totai

Y'At__the end of a month, you will use the information from your attendance
records to make an ﬁlttendance graph. This, too, will help us plan." ‘

C Mr. Pérez showed thls graph from June of ‘the year before to Bob Karen, R

and the others. :




Average .1 1 1 11| Tt " MBlolyls] |
Daily - T T T T T FrI6lilils
“Attendanceso [ T [ | | T T T T T T T T 111
40 ..
30.. =
2] i=
Jus =immi § CEE
' = =T

:Morning, “ 'Atte_rnbon Evemng'

AVERAGE DATLY ATTENDANCE .

QUESTIONS TO ANSWER

9. Who used the pla}fground the most in the nlornlngs"" '

'10. When did-the most adults use the -Tecreation pro*gra'Jn?:'

"ThlS has been very mterestlng," sa1d Bob "but' I also want té know

' about the swnmung pools. I would 11ke to be a pool 11feguar
- "0.K.," said’ Mr. Pérgz. "The last g'raph showed when the playgromd
was uéed_ most This nex%:: graph _w;l_l sho_w you when .the pool at Wbodland Park -

is used most." | A R IR T
: r . ¢ . . ’ . . ' {
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QUESTIONS TO ANSWER

Number 1~
in
Pool  ** 7
| 200_ LA | |
150 S B e _\'\1_
od] T \3\
8 910 11 12 1 2 3 4 5 6 7 8 Time
| “noon pmo | -

AVERAGE DAILY POOL A’ITENDANCE
' " WOODLAND PARK '

JULY

Al

ar ) B AN

11. When would you swim if you d1d not want to be in a crowded pool‘? '

12. At what time of day might the recreation department. use extra

lifeguards?

T

=T

As Bob and Karen got ready to go home ’ Karen sa1d "I have 1earned a 101:

today. . A11 of those graphs and charts really helped'“"

"Yes, " said Bob,

Pa;r'" R

34

and tomorrow we'll be ready to spend a day in Clty O




ANSHER KEY, Narrative. |

‘Mr. Perez used a mov1e, “pictures, charts, and graphs. j .' _,' ,

the mfomlatlon they needed to know. ,
Clt)’, Meadowland Moore, Stuebben, Urban, West
Clty Park | '

-Three '

CJ.ty, Meadowland Moore or West

A.plcnlc | '
| Saturday at 9:30 a.m.

Gi’rls‘
B'venin|g

Early mornlng or evenmg )

Middle of afternoon (2 00 - 5: 00)

The summer workers could 1earn the1r Jobs faster when they could plcture .

35 .
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HOME and COMMUNITY_

Studehts'will ask 10 friends’or'relative§>to rank eight recfeational'acti- :

v1t1es accordlng to what they 11ke to do. Participahté Will'be asked to put
- thelr 1east favorite next to the number ‘1. and the1r most favorlte next to the
number 8. All act1v1t1es w111 be thus ranked

, Students w111 then add up the p01nts glven to each act1v1ty by the 10 par-.

ticipants. They will make a bar graph u51ng this 1nformat10n. Students may use;;;'

~ the form on the next page to complete this’activity.'




-
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| HOME and COMMUNITY .
| | Worksheet . .
~ Heré are some things yoﬁ might vlike to do i.n:yourv 'sparé tlme ~ Please rank™
them fromlyour iéast favorlte to your m;st favorit'él. . | ' S
- Go to mov.iesA ' - e | o ‘ -Least 'Favdrite 1.
‘ P'la)} Baseball o | T
Watch T.V. I | | 3,
Read b‘oc:)ksA a R o I o S 4.
| Bowl - B A o o L -6, _.
A _Roi;er Skate | N . o | . - } :7.
' ;Take,‘_ :a walk?_ L - o - | Most AFav'oirite' 8

Points ap
Received 100_

TTT T

R N

00 I 1T ‘ sEEnEnnanryn]
80" ‘ - '

70
60 mEaRaN! ~ ] 5
50 T ‘ ) T
" T TTT A

30 |
20
10

. | o 37 )
S - B PR




__EVALUATION

Evaluation
1. Why did Mr. Pérez use charts, graphs, pictures, and movies to train:summer -

recreational workers?

© o -

2.‘\”'4 Look at this graph.

60 11 .' || : {Chi
B ak -1-- | Adults!
50, ] / : : \
» / \ / X -
40 A =
. r ,[ 1\' - 7 - .
-/ A '/ A ' Z Lel.
3 —> .
0 - /( / % ‘\‘ v 'l‘ : :
20 / INRVA’ AN ANy
[ 7| h i ‘\/ . \ / ' g 1. )
. " \ I3 A ,
10 1 : \ .! ) - ' \/ .
[ - 4 ) N B
| < 1 \ 1 : _ :
9am  10am 1lam n‘o20n ‘lpm 2pm 3pm. 4pm Spm. 6pm 7pm

a, When do the most children use the Tecreation program?

b. When do the most adults use the recreation .program? -

‘c. What is the _averége- daily attendance of ,Chiidreﬁ at- 10200 a.m.?

38 - _ : _, ' | 4U | ‘
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"EVALUATION

Answer Key to Bvaluation

“

The S\-er uorkers could leam the1r JObS better.
a. at 11 00 a.m. and at 4:00 p m.
b.. at 7.00p.m.‘-'_ : B

c. 35 children
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Key Words
mean '

1 .. med1an'

. Lmdde3 

= Le‘é_ming Objet:ti{re N

. range

Gwen sets of data taken frrom several o ,

kmds of sports, the students will determine | | .

. the range, mean, medwn, and/or mode mth I
-756% aceuracy. :

e

(Matenals 13' ” )

. cop1es of the . narrat1ve o

Domains ‘and Levels

o

e

CognitiVe: Knowledge, Application

[ 4

Receiving

Affective :




IMPLEMENTATION GUlDELlNES N
Tlme 45 Mmutes :

(

STEP T - State the purpose of the act1v1ty' L
'To practice finding mean, median, mode and range 1n a set of
problems wh1ch relate to the sports world. :

o

STEP  IT - Read and discuss the Introduct1on. Review the key words, and make
R sure all students know how to find the mean, medlan, mode, and
range. ' _ :

STEP HI —-Students w111 work 1nd1V1dually to solve the problems in thlS
L © activity. The. teacher will be avallable to answer questlons.

STEP . IV - This evaluatlon is to be completed by students workmg 1nd1V1dually. N

STEP |V - The Home and Comnun1ty section is opt1ona1 to be completed as ..
- ~ time permlts. . , .

A

4

A4
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| STUDENT ACTIVITY MATERIAL

Intro&lction

Do you ever think about mathematlcs when you're at the ball game" Your

1nmed1ate answer is probably "No, never"' But think about 1t agam. The f1e1d

. of sports is f111ed w1th mmbers. Many games depend on keep'ing score. ‘Could
'you keep score at the football game W1thout numbers‘? Many athlet1c events de-
lpend on records Could you ‘break the record for the 100—yard dash if you d1dn'
know what the record was? ‘ '

We really wouldn't enJ oy sports: without numbers would we? Everyone wants |
to know who won, and th1s ‘is determined by numbers of course, we are also in~
terested in other mumbérs we find in sports. We 11ke to know average h1tt“1ng re-,

" cords: We like to know how tall the basketball players are. And we evenl_;ke C
to know how many people attended the game last n1ght | |

Today you will be work1ng w1th sets of numbers which come from the f1eld

N

of sports + You will use this data ,to f1gure out the mean’,_ the.med1an,‘ the mode,

[~

and the range of the data. Then, at the .end of this lesson,athe‘,answer to the -

question '"Who won?" -shouid be YOU!

*the data in problems 1, 2, 4, 5, and 7 come from the following:

- Guinness Book of Women' s Sports Records Norris McWhlrter, Sterlmg

- Publlshmg Co., Inc , New York, 1979.

"Sports and Games A]manac, 1979 ed. Norman L. Smith, Facts on F1le

B

- Inc., 1979

" The Year They Won the Most Valuable Player Award M11ton J. Shap1ro,
- Ju11an Messner, New York 1966. o s S '45.-

™
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Pfobléms~ :

1. Jackle Roblnson was the f1rst Black man to play 1n Organlzed profe551ona1
baseball 'Ihls table shows hlS battmg average from 1946 to 1956 )
1946 349 . © 1952 308 . - . - -

1947 ,297 - 1953 329
1948 .,296 - 1954, 311

] 1949  ,342 - .1055° 256
. 1950  .328 o ~ 1956 .275
1951 .338 . S -

. a. What 'was Jackle Robmsom!s mean battmg average‘? )

b. What was the range "of Jackle Robmson s battmg average for the ele- -

ot

ven years‘? '

A
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. N . N R .

. This tableshmws fheunrld track records set by'women in the 100 meter race.

P

- As you can see, the women are. always: worklng to break the prev1ous record

- wn-T1me in o S . . s L
. Year Seconds Name . I : ."COUntTY
1921 . . 12.8 Marie Kiessling st Germany .
- 1926 12.6 " Gundel Wittmann- - ®. - Germany -
1926 12.4 | Gundel Wittmann ) ~ Germany. 2
1927 12.4 . . Eileen Edwards .. ... Great Britaim -
1927 12.2. Elizabeth Robinson .~ . United States
1927 12.1 Hilde Gladitsch : . .- Germany . .
1928 - - '12.0 Elizabeth Robinson =~ United States’
1932 11.9 Tollien Schuurman - - Netherlands
1933 11.8 Stella Walasiewicz . Poland"
1934 11.7 ~ Stella Walasiewicz . . . -. = Poland -
1935 11.6 Helen Stephens = - .. ' United States -
1936 ..  11.5 Helen Stephens' - SR “United States
1952 - 11.4 _ Marjorie Jackson - - Australia :
1955 . 11.3 - Shirley Dela Hunty . ~ Australia =
- 1961 - 11.2¢ - Wilma Rudolph o -~ - . United States
1965 11.1 Irena Kirszenstein =~ - Poland
1968 11.0 Wyomia Tyus ' - United States
1973 10.9 Renata Stecher o East Germany

1973 "10.8 . Renata Stecher S East Germany

‘a, What is the mean time, in seconds, for women rumning the 100 meter

~ race from 1921 t6 19737

b. What is the median time?_'

-

c. ‘What is the range, in seconds?

a7 -

' 4 r?., |




.
o
o
g6 = _‘ - J‘
. ¢ |
. _;
3. 'Last year, twepty-one boys came out for the football team at Jefferson o L
BRIV ngh School. - This table shows how much the- players welghed N !
) Name . o Welght (1bs) Name : o 4, Welght (lbs) }
Jones - 130 Fields . . . 156
Kirby - .o 132, Wocynski . . 158
: Casals R 135 . - 4 Martin e . 160
Andrews . 142 _ E Gomez - 160
Berger , 142 ' Lamb 162 .
Jiménez 146 : . Waterman 170 . . .
Smith - 148 -~ .Edmonds * =~ - 171 - -
Walters - 150 o Norwood _ - 185
- Chavez 1500 ., - Derr L .188
-Jarrett - 150 - Kelly S .- .210
Cole 155 S
a. What is the median weight? ' :
" b.' What is the mode? R
c. What is the mean weight?
. -d. What is the range of weight? ‘




4. When Lhckey bhnt‘.le played for the New York Yankees baseball team, he won .i o

B the Most ‘Valuable Player Award three t:unes. ThlS table shows h1$ batting.

5,

average for the years 1951 to 1964.

1951

1952

-1953

- 1955

. 1956

‘1957 -

a. 'Whatais~the‘range of Mﬁckey Mhntle'sibattihg;average?'f

-, «200
9345

.208
.200 -

' 0250 o

1958
1960
1961
1962
1963

1964

250;
-.400
167

120

133
.333

&

"~ b. What is Miekey .Mantie's m,ean'batti'ng -a\(erage? _

\

o . :

The attendance at Texas Range‘r baseball games has changed from year to year

as thJ.s table shows.- B

a. What was the mean attendance for the five years listed?

1972

. 1973

- 1974,

~Attendance o

1975 .

1976

| 662,974, .
686,150 -
1,193,902
1,127,924
1,164,982

~ YEARLY ATTENDANCE

4,

b. What was the range ef,attendance?f'




6. The glrls' basketball team at Wlllard ngh has won the dlstmct chax@lon- | L
~ship three_ years in a row. Thls table shows ‘how tall the players were =

: 1‘alst. year..

_Player o s f AHei.ght '

- Comnor - . 55"
‘Baca - _ . 5'e"
Meyers ) 518
Campbell o 5'8" .
- Streeter ' CoSTogn
George ' _ 5'10"
Ivory E --5'10"

.. Spiegel , 5'10"

. McNally .- . o5
O0'Toole . - - . 6' :
Washington - BCAE AU

a

What is the range.of heights?

What is the mean height?

]

What is ‘the median height?

What is the mode?




k]
7. This table shows the top ten ,scorei"s in pfoféssibna'l baéketbzill in the’ .

I

Ea

Name : S “Team - : ‘Average Points/Game

- Gervin IR San Antonio - . . . 27.2 ¢ PRI
Thompson ' R Denver R S22, . P
‘McAdoo R New York - L2605 0
Abdul-Jabbar - - . Los Angeles oo 25,800
. Murpl o : Houston e 256 0 o
Westphal =~ = -Phoenix - - - . 25.2 . .o
R. Smithr ' _ - Buffalo -~ . . . 246 L
- Lanier . = - - Detroit N 24,5 - 0
. W. Davis . Phoemix-. - . 24.2
.. King -~ New.Jerse ' S ‘2_4.'2;

L3N

- a. What is the range of points scored? .

X

.

- b. What _is.thé _mean' number of points scored per game for all ten iﬁl'a'yéz;s?‘

Loe




a
'b..

L

- 25.5points = ' —

Answer Key to'Narratiyéi
312
.093 |
11.7 seconds.
11.7 seeonds @ -

2 “seconds =

155 1bs:

Jo1s0 sT .

157 1bs

sos e
L2359 L P
;967;186 o S o

530,928

g

s1gn

5110" AN
5'10" ¢

3 poinits -
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40,

HOME and COMMUNITY

. sional team. After e1ght games, find the range and mean of scores.

‘J
o}

to flgure out the median and the mode, 1f you can. R ’l'
£ »\

Keep a record of the scores made by your favorlte baseball football, ’

soccer, basketball, or other team. .This can be your school team or a profes-v.

Also try .

53
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1. D§ you think you would enjoy.spérts if we had ne'numbers2 “Why'or why not?l(

»

N

2. A team has played seven_gamés. ThefScoresAer the games. are as follows.

Game

b O LT G
L ]

]

B

" a. What is the range of scores?

~ .

. Scores

46

- 68

54
32
54
72
47

b. What is the mean score?

~c. What is the median score? -

‘_‘ ~. d.

What is the mode?'

- 1. Answers may vary.

2. a.
b.
c.

54 4.

40.points

53 points

54 points "

~54 pdints'-
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lntroductnon N

In thws component studeuts will learn how math is. amp11ed in-a var1ety of
jobs found in.the Health Career Cluster. The purpase of the first |
section is to interest students in the field of health, by presenting

them with a variety of interesting facts about the human body. The -
students will use some of these facts to solve problems involving numbers -

~expressed in decimal form. The second section has two emphases: . to
teach students that they nust consider worker quaT1f1cat10ns when making
a career choice, and to give students practige in identifying the metric
units appropriate to a var1ety of problems. -With the third section,
" ‘the students will practice using measures. of weight, Tength, volume, -
‘temperature, time, and money to estimate and solve- problems. Each~
"pr0b1em is set in the context of a health- related career. .

o

3 -
..
. .

. (GoALS . . .

4 s ; . . S, T 2. . .

T MOTIVATION: The students w111 add, subtract mu1t1p]y, ahd d1v1de numbers '
. R dec1ma1 form, in order to so1ve prob]ems

The students-will identify the metric unlt which is appro-

‘priate to particular problems, and they will understand '
that worker qual1f1cat1ons should be considered 1n mak1ng
- a career ch01ce .

LIFE SKILLS:

The students will use un1ts of we1ght vo1ume, 1ength
. temperature, time, and money to estimate and determine
measures, nd to soljve problems. «

/

MATH SKILLS:

L\; :

LEARNING SECTIONS

SECTION 3:

SECWQON 1: The Incredible Machine
SECTION 2: Mrs. Pauling Pediatric Nurse L
When Accuracy Counts

5’3
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46 | . SeCtIOIl One

- 'l'he lncredlble Madimé

[Key Words — \|

: Learning Objectwe

Gwen d set of facts about ‘the human body, v‘;he
‘students will solve problems using numbers
expressed in decimal form, completing the
activity with.75% accuracy.

f

DorrTams and Levels

' Cognitive: Knowledge, Application

Affective

Véluing ‘

. _hea1th
. c1rcu1atory
system

'zr-incredible

. - decimal

| ﬁd'aterii'als:

. ©ne copy of the . narrat1ve

for each student




STEP -

STEP -

s

IMPLEMENTATION GUIDELINES

/.

T|me 45 Mznutes

I -State the purpose of the act1v1ty.‘ ' :
- To see what a fascinating "machine" the human body 1s “and to -
practlce working with dec:unals. : .

Ir -This act1v1ty can be used as a large group, small group or
1nd1v1dua1 act1v1ty. :

a.“

For a large group activity, the teacher w111 lead a guided

‘reading and discussion of the narrative. Students should be S
encouraged to "picture' how big or. small some of the measurements .

listed really are. For example, the students may measure 22

. feet on the floor to see how long the small intestine -is,” The

teacher should glso make it clear to students that. the mmbers :
given are, for ¢he most part, averages or approximations.

After the narrative is read, students can work the problems
1nd1v1dua11y ,

The- teacher may break the class into groups ‘of four to six - ,
students for reading and discussion of "The Incredible Machlne."
Again, students may work the problems on the1r "OWIL.

Or, the ent1re act1v1ty can be read and completed by students
workmg 1nd1v1dua11y : ,

Evaluatlon ’ , ‘ o | .

STEP - III -The evaluation is to be compléted by students working indi'vidually.

 STEP

62

IV -The Home and Conmnm1ty act1v1ty is optlonal to be corrpleted if time
> permits. =




STUDENT ACTIVITY MATERIAL —

| THE INCREDIBLE MACHINE

The human body is truly an incredible machine! All ,wrapped up in _one

package is a machine which can thlnk run, make things, talk, laugh swim,

. this mcredlble machme is worklng just rlght. And, when the machlne breaks

create . . . and do just about anyth:mg you can Jmagme.
Many people choose to have careers in the ‘field of health just because the_
the human body is so fascmatmg. People in the health fleld make sure- that

63
down, they try to le it!

6y
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m the next few pages, you mll read some :mterestmg thlngs about th-~
hunan body. Lhny of these facts mclude m.mbers, because oftentimes nvmbers '
‘can. give us a better understanding of just how incredible the hmauhody. is. o

MUSCLBSANDBONES

| “ ﬂld you know e e o?

" There are 639 muscles and 206 ‘bones o
mthehunanbody_}_.‘ -

The smallest nnscle is the stapedus -
(about .04 inches’ long) , and .
the smallest bone is the stapes
(about 1/8 inch long). Both

_ are fmmd in the middle ear!

= 1/8 inch v

There “are 22 bones in. the head
_and 26 bones in the foot

We use 300 muscles when we walk.. :
* (Not all of them are in the legs') :

a

. About 40% of a man's weight and
- 30% of a woman's weight is made _
of muscle.

Bone, not including the marrow,
is about 25% water,

64 o . °
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'WRAPPING ms"PAacAGE |
' T

. U . P

Would you believe . . . ?

" The skm is an organ of the body
- just like the heart and ,
lungs. The skin's job is
to give protection, to feel,
to hold moisture in the body, :
and to be flexible.

The skin on an average adult
covers about 3,100 square inches.

|

Hair, fingernails, and toenails are speciai i:ypes of's'kin. S

Your hair grows an average of one inch evevry 10 weeks.

it takes from 117 to 138 days for your flngernalls to grow from the

cuticle to cutting length.
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I MARVELOUS PUMP

The circulator~ system is composed of the .
heart and all the blood vessels -- veins, -
arteries, and capillaries. '
HE surprlsed to 1earn N

You may be

If all the body's blood vessels were

stretched out end to end; they -
would go on for 10,000 mlles_’
(The earth is 24, 897 59 miles
around at the equator )

The heart pumps about 3,600 gallons o:E

blood in an adult male in 24 hours. -




The work that the heart does each minute ‘is the same amount of work done _
when you. 11ft a 70 pound we:Lght a foot off the ground

Men have about. 5 .5 liters of blood and "women ‘have about '3.25. 11ters.‘

When the left vem;ricle or chamber, of. the heart pushes blood into the -
aorta the blood is travel:mg at .9 miles an hour. - - . _ ‘

’Ihe arvelous pump which does all this work the human heart only welghts
ut 10 oz. in an adult male and 8 oz. in the female. _ _
(Two sticks of butter weigh 8 oz') '

q

CAND ALSO . . . !

R & W S o G
The average . human body con51sts of 50,000,000,000,000 (50 trllllon) cells' o

The human eye contams some 130 000 000 11ght sen51t1ve cells! .

The small intestine, if stretched out, would be from 22 to 25 feet 1ong' |

The adult human body contains about 50 quarts of water'

After the age of 35 or 40, we shrmk about 1/2 inch in helght -every ten years' o

The lungs are like a sponge with many thin-walled air sac ’Ihe lungs
can take in over 4,000 cublc centimeters of air in one reath'

In the first year of life, the average human baby more than triples in
weight! (How much would you weigh on thlS date next year if you tr1p1ed

_ your weight?)--

-




TEST YOURSELF

' incredible machme when you solve them.

1.

: 21 880 X(femur) + 32. 010‘1nches

The smallest muscle in the body is 04 mches long, and the smallest .
bone is .125 mches long. How much longer is the bone ‘than the. muscle‘?"‘ |

years, how tall w111 he be when he is 75 years old‘?

s

.o e

3

\\ﬁere are a few math pfoblems ~ You v(rill' find out a Tittle more about the

A 40-year-old man is 5t 10" tall. If he shri:nks .5 inches évery_lO

a

o

If human hair grows .3 mm a day, .how long will ‘itgrow in a -31-day month?

< . 1mm

©

cm. (There are 10 mn in 1 cm-._ )

We can figure out how tall a person is from the 'length of the femr, or v

'thigh bone, by using this formula.

Male helght =

I
o

‘Pemale height =

'1.945 X(femur) + 28.679 inches

. a. How tall is a man'with a femur 18.3 inches long?

LY

~6%i




82

b. How tall is a woman with a femur 18.3 ‘inches long?.

S . . oo o B T e e
5 2 -

& "
D

_ An average baby boy 1s 50. 8 cm 1ong at b1rth and 76 3 cm 1ong at the

age of orie year.

a. How many centmeters has thls baby grown 1n one year‘? _

‘38

.5'.'

o

b. | The baby grows an average of how many centimeters a month in the

first year 11fe‘? '




085 .inch

5t 5.5
3.7 9.3 m
.93 am -
4. a. .66.4 mches “(or 5" 5"

b. 64.3 inches (or 5' 3")

. a. 25.5 cm

b..2.125 m




[ HoMmE and COMMUNITY

At h’ome, students w111 make a lJ.st of- as many - health-related careers as they

G

can thmk of or f1nd The students can ask’ fr1ends or relatlves to help in

complllng the list, and they can use the pub11c or school 11brar1es. After'
completlng the list, the students will put an X next to the JObS they th:.n]c
would requlre.math skills. The students will be asked to bring thelr 1J.sts

back to school so a master lJ.st of health.jobs can be complled

P -~

- I

70




. EVA‘LUATION”.

1. Write down one fact about the human body Wthh you found to be . _ /
erec1ally mterestlng | S
(A . P ) l . v a A .u A" | . . . \\_/
2. If an adult male has 5.5 liters of blood,sand an adult female has T
3.25 liters, how much more doed the male have? .
) o i
-
r e
3. A boy weighs 128.5 pounds. If his bod}; is 60% )vater, how many
pounds of water does his body contain?
Answer Key - ‘ o -
- 1. Answers will vary
2. 2.25 liters

3. 77.1 pounds ) . : - .
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'.’156 ’\ | Sectlon Two |
L Mrs. Paulmg, Pednatrnc Nurse

I o fl{eyWords j

.
o o H . pediatric-nurs
EEEE ) ’ o . ped1atr1c1an,

Learning Ob]ectwe .
Given a description of the daily actw'btws
of a pediatric nurse, the students will
describe the worker qualifications needed for | e
this job, and they will identify the metric ' -
unit to be used in a variety of nursing '
situations. The activity will be completed
with 80% accuracy

L\;f 1‘., ' N ;Jf -

e ri/latenals S h

. one copy of the narrat1ve -1

L
. metric units

worker

Domains and Levels-
> : N for eachvstudent

Cognitive : ~Knowledge, Application

Affective : Receiving, Vvaluing

PR

75'§;'




IMPLEMENTATION GUIDELINES

13

e Tlme 45 Mznutes

DAY
. B . L e

Note: The understanding that there are different worker q:uallflcatlens | o .
‘needed for different jobs will h€lp students in maklng awise- -
career choice as they approach adulthood )

STEP I - State the purpose of the act1v1ty" :
To learn about the. worker qualifications appropriate to the
" field of nursing and to practlce worklng w1th the metrlc system,
“of measurement.

STEP T - Discuss the key words. | A

STEP  IIT - This act1v1ty can be used either as a group or 1nd1v1dua1
. lesson, S

a., For a group act1v1ty, the teacher will -lead a gu1ded
, . reading and discussion of" the narrative. Students will .’
answer the questions either orally or in writing. Students :
v may look back at the narratlve 1f necessary, to answer the ‘
f ' . questions. 5
. : b. 'Or, students may read the narrative and answer the questlons
: individually.

Evaluation

4

STEP IV - The evaluation is to be completed by studerits worqug 1nd1v1dua11y
' ‘The students should not look back at the narratlve to complete this.

STEP - V - The Home and Commmity section is optional. -

4

. .
' \ | ‘l i
. - .
A . ’




57

STUDENT ACTIVITY MATERIAL 7

MRS, PAULING PEDIATPIC’NURSE

i
/

"Phs.‘Pauﬂing is a pediatric nurse. She works in a
*clinic with-four pediatricians, or childrenfs doctors; She:
chose to be a nurse for several reasons. For one tHing, she
has ‘always 11ked working w1th people and she feels good
aboutcbelng able to help others. Another reason is thatbhs
Pauling’enjeyed learning about the physical and social )
‘sciences when she was in school! She finds that sheIStill.
enjoysllearning about science, especially as it applies to -

" health. Finally, Mrs. Pauling chose to be a nurse because

.shehlikes being part of a team. I ' .

On the job, Mrs. Pau11ng is always busy. Even when she is rushed, she
needs to be cheerful and patient. Mrs. Pau11ng also needs to be accurate
She‘does a lot of measuring, using the metric system, and the<doctors must
re1y on her measurements “ q

Let's spend a little time with Mrs. Pau11ng to see just what a ped1atr1c

nurse does.

] 9:00 a. m. ‘
; izqg - - ~Ihs Pauling is getting four-year old- Johnny ready .
; | | for a checkup W1th the doctor Firstvshe'measures Johmny's.
,% || height and wejght. She g1ves Johnny a big smile. ' '
“* g Scales My, YOU'Vé‘gTOWH thls year. You are'105.centi~
js-qﬂ o meters tall and weigh 17 kilograms!" - '

"Is that a’ 1ot?" asks Johnny. o
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.« Q- o
"'I't'_s just,rigﬁt," answ_érs Mrs. lPauling. | | Ao ,sz |
( s _, '9:‘30 a. m. ‘ | - I E”oﬁ ;Bo'
After Johnny's checkup, Mrs. Pauling asks fsix~year-old % 80 "%‘ o
' Joanne and her mother to come in. Joanne has() begn 51ck for several i __g__zo' '%;so. : .
days with a sore throat and cough, First Mrs. Paullng takes- : éao -gfn- o
Joanne's temperature, Then she- writes it down on Joamne's chart -~ '%50 véfu.o' S
~ 39°C -- so the doctor will be ablé to see it when she comes in. | E o —-E;—- o ,
After the doctor has examined Joanne, she tells Mrs. Padim oo |5 0.
‘ tha;t Joamne will need an inj;(c::;z | 0 E 1
| of shot. As soon as Joarme hears voF -. |
the ‘word "shot," ._'she b'éginsv to cry. '0 N :g :
Mrs. Pauling Apatiently' expldins to | ° w
20 -

Joanne why she needs a Shot,‘ and

* soon she stops crying. Mrs.

k27315 @ 59.6'

Celsius Fahrenhelt

| Pauling swiftly injects .5‘cc§ of
medication into Joanme's arm before
J| she can blink her .eyes.' (One cc_is équal to one
cubié centimeter.) | |

“There, all done! And here's a pretty

The doctor has left a presc(:ffﬁtion for Joanne's
mother to have filled. Mrs. Pauling explains that .

balloon for you!" sa&s Mrs. Pauling. ' 1
|
|
|
- \
Joanne will need to take 5 ml, which is the same
\
|
\

as 1 teaspoon, of cough syrup four times'a day.

N &




v
2

sures Bill and-takes his temperature. Then she takes his

blood pressure.

"I've always wondered how blood pressure s mea-

is'Bill

sured;“ says Bill.

- "of course,"‘replies Mrs.TPauling; She explains -
that Bill's blood pressure ‘is 120/80.> This means that

at the peak of each heart beat, there is enough pressure

instrument used.

is still eneugh‘to push the mercury 80 millimeters high.

Bill is sixteen years old. He has

The next patient Mrs. Pauling greets

"felt t1red and run- down lately First, Mrs. Pauling mea-

"Can you tell me?"

It is Very'important for Mrs. Pauling to make sure that the doctor's

Lorders are understood and followed.

10:00 a. m.

to push a colum of mercury 120 millimeters high in the glass tube of the

Then, just before the next heart beat, the lowest pressure

’

Just as Mrs. Pauling flnlshes explaining, the doctor comes in. ‘He exam-

ines Bill and then te11s Mrs. Paullng that Bill needs to have some tests taken

Mrs. Pauling can see that Bill is a little worrled about the tests. So, she

tells him what to expect.

-

n '
- -

- a-_—— g

R
.

"Test Tubes

v/

i1

"You will have a ‘blood sample taken from your

arm. ‘They will take 5 milliliters of blood. Your

body has at least 5 litersvof blood, so you can see
they will only be taklng about 1/1000th of your

79
-total blood volume "
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N

R
- 10:30 a. m. o SR B '

_'I‘he.nextc 15atien'_c is ten-year-old Monica.

When Monica and her father come in, Mrs. Pauling
can see fhat Monica hasj. been.crying. ' |
"What' s wrong, Monica?" she asks.
"I fell off my’ bike‘and 1 thlnk my arm.'is .
broken!" P - |

Mrs. Pauling makes Monica comfortable

until the doctor comes in. He tells her to go

‘along with Monica to'the X-fay foom.
It turns out thatv Monica does have a broken arm, so the doctor put$ it

in a cast. Mrs. Paulingbexplains»to Monica's father that Monicé may have some °
pain. She tells hlm ‘that it will be all right fof I\bnicél td “take one 320 illi.llif
~ gram tablet of aspirin six times a day.: She | |
" is also careful fo tell Monica's father thé.t
it would be dahgerous for Monica to take too
much aspirin. ''Please céll th'e ‘doctor'S'
office if Monica has too much pain,'" says

Mrs. Pauling.

11:00 a. m -

It is not vet lunch time, and Mrs. Pauling has many more p‘a_tient.s to
see today. It is a good thihg. thatA Mrs Pauling has lots of energy and is in
. good health. She will have a busyf»day today. It is also good that she really

enjoys her job as a pediatric nurse.

9
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Questions to Answer
What are some of the qualifications you think a person needs to be a
good nurse? o , o

What might happen if a nurse is not accurate in taking measurements?

Here are the most commonly used units in the metrlc system, and thelr
abbrev1at10ns o

-

meter m . onilligram mg

‘millimeter mm ' - kilogram. kg
centimeter cm " liter 1
kilometer @~ km ° - milliliter  ml
gram g o :

Which unit would a nurse use .to measure the following?

a. a child's height?

b. a-child's weight?

c. a blood sample?

d. . medicine in pill form? R ’ - | .

e. medicine in liquid form?

"f. blood pressuie? ‘ 5  V -

g. the distance the

nurse travels to work? -
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Any of the following qualifications might be mentioned:

interest in science, accuracy,’ rellablllty, interest in working w1th'
people, ability to work as part of a team, patience, good health,

- pleasant personality, ability to take orders :

Any reasonable answer should be accepted.

a‘.

b.

(2]

© centimeter
Vkif‘llogram
milliliter

. milligram

milliliter

millimeter.

kilometer

-

v

ANSWER KEY
|4

- e




[ HOME and COMMUNITY

The students will ask at least five relatives, 'friends, of neighboi's the

following questions:
| 1. What is your job? ° ‘
\\ 2. What qua,lifications are néedéd for -you‘f‘ job?

3. Do you ever use the metric Sy_!fem in doing your job? . If so, when?




[ EVALUATION

In each sentence, fill in the correct umit,' (m, mm, cm, km, g, mg, kg;‘l, ml )

1 F1ve-year old Tommy welghs 21

2. A newborn baby is 52 - ' ~1¢ng.

3. Mrs.“Rauling travels 6 ‘ bto work each day.
4. Each pill weighs 250 _ -

Wbuld fou’like.to have a job in the field of health?»‘

5..
" What quallflcatlons, if any, do you have that would make you a good
health worker?
, .
ANSWER KEY | e
1. kg
2. om
3. km
4. mg

5. 'Any reasonable answer should be accepted.




Section Three
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. ga - | - Sectlop 'I‘hree
Wten Amracy Conts

- _AKey Words

health -

. prescription -

Learning Ob)ective

Given desmptz‘ons of several workers in the .

Health Cluster, the students will use units

of weight, volume, length, time, temperature

and money to estimate and determine measures
: and to solve problems with 80% accuracy

. .measure
."estimate :
. exact

L approx1mate

{1'} . o . .

i .

B S co e 'Matenals a )
o - . - e . one copy of the narratwe '

f\' Domains and Levels for each student.

Cognitiv_e: Knowledge, Application

Affective : Receiving, Responding

87
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IMPLEMENTATION GUIDELINES

o,

. Tlme 45 Mmutes S

'STEP T "'State the purpose of the act1v1tyr' ‘ S o
T To learn how several workers in the f1e1d of health use units

» of measurement and to practice using units of'measurement to
estimate and solve prdblems.

STEP IT - Read and dlscuss the Introductlon. Réviéw the key words; if;u'“

_ necessary. ‘ | . _
'STEP IIT - Students will wofk ‘individually to solve the ‘problems in thlSo
' component. The teacher will be available to answer questions.
Evaluation o | LI ‘ |
STEP IV - The evaluatidn is to be completed by students working individualiy;." | S

STEP 'V - The Home and Communlty sectlon is optlonal, to be completed 'if
time permlts :

[
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o - Introduction

T
SRS "Pf‘*‘}'_,'.r ;

(& I .
Gl St
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SRR __?..l' 7 7 AR ol 0y Lo
eI E ST ey

EMERGENCY . "V

& -

‘  In the health care field, measuring is an everyday activifx; Nurses

measure ’cemper:ature ) rhe;ight,' and wéight. ‘Lab,o‘ratory' .te\chni‘c”ians measure
'ihe volume of Abloiqdlv?sémpl"e_s. Reépiratory therép;ists measuxie thé‘ amoLmt '
of ai_r_' .;}ﬁCh'goe‘:sl in én_d_cox}es‘ out of a f)gtient. |

Usuaily, the metric system of measixrg:ment is used ,b); cwo';kérs'" in the

Q‘?igld ofa"heaith.’ DHowg\'rer, a‘doctor might tell a patient how much he ‘

Jweighs in pounids, give a prescription in terms of teaSpoons, or report a ’
. & a s Lo ,

stemperature in Fahrenheit degrees. So, ther%- are situ.tions when both

!
|
e
.
~ '
.
.
@
L 4
‘3
.

. . [ - 7.
customary and metric measures are used. < :
. : ' ' . : o ks . "
m L " '-' . 7

, . /;/ . . )
v . N . . - [
) . ’ . . . . ) RY )
. R , o, . - . . 0 .
- . oo . . . te
- . - o o . B
. », . e . . .

a
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In many cases the measurements made by the health worker must be.

1

‘ exa\_t In fact -the pat1ent's life may depend on ‘these exact measurements. '

In other cases the health worker may be able to estJ.mate a measurement

For example, a nurse may have taken a person's temperature and found it .
1 ;
"to be 1.04'.2 . She gives him hlS medication, and an hour 1ater the person’ s

temperature has dropped to 101. 3 . She may report to the doctor that the

pat1ent's temperature ‘has dropped three degrees in the hour following
medication. This would be an estimate, but it is accurate enough for
the situation. . S | B o

In the fol'lo“{img preblems, you'wi.ll learn how several health care’

workers use measurements You will be asked to flnd the exact answer to

‘ the problems and sometlmes to est1n_1ate the answer to0.™ Then you may

n

decide 'whether the estimated answer or the exact answer would be better

-

for the health care worker to use / -

4




o Proble;ns ,

1. Dr. Jeffreys is a dentist. She Atakesvlca_re..of péol;iéis teeth by making
- . ‘ ' sure they are kept clean .; -and\“ﬁealt'l})‘f’: by

fllllng CaVlties,andbytreatlng d1sease
of 'the.glnﬁs'ancnleeéth.. o ﬂ w .
| When Dr. prfreys'ciri;ls‘ a tooth to Fill a R
tavity, she mst drill a hole ,at.l.ea‘.st' Zm o
dcje'epl_» 1 fa she drills"as far as4 nm, tl:ough,, E e
she will Gnter the pulp and c}estr;?;' the f'ro:otv_;
a. DniL Jéfﬁgys has drilled .1'.48 mn 'deeﬁ.‘i}j}l[ |
"'a caV1ty Round .'6ff tov the "Ii(%ares"é -
ter;th of & milltiJheter.'; About how’ much
farther "should.Dr. Jg{ffi'e)'rsv drill to ‘

i‘ez.achl'me?_* S .

2

> a

"
,
. . B s
: : Y 3
La
&. . - i}

. Exactly how much more should Df.gJeffreys drill to reach 2 mm?

-
~

c. Do you think Dr.. Jé.ffréys.shéu‘l.d use the exact or-estimated
G . d -~ : .. . . ' l~‘

answer?* Why? -
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2, George Chang is a pharmacist. He works in a drug store. ‘.'He fills | a N
f'f%».prés‘c:.ript_ic\ms and answers people's questions. about med_i}:ét'fOn:s. o |

-

S R " Here is a prescription which Mr. Cl;ang..is goiﬁ_g' to £i11.

ce T . K. L. Wohlheit, M. D. . -
- L : 668 Center Street =~ =~ . «u,
. Centerville, MO * o
:E-» * .

4

Name: J. R. Patient | L ‘ 1o
A;l_dresé: : . | . ’ Dafe Do

. -~ . ." ' ,-
S S © Tetracycline .

: . R ’ 250 mg caps. sig. 1 by moéuth -
4X daily % S
Sufficient for 10. days

g .
vo o . .
. ) . . . .
A o £l .
’ “ B . N < ”
. . N
. .
. 1 .
@ .

- a. The A-'préscriptidn.statesxthat the patient needs 4 capsules of

Ao

N / N o ‘ . . o
L tetracycline every day, -for 40 days. How many capsules ‘in all |
will he need? ’ S
3~ . - %
. b: The medicatien in each capsule weighs 250 mg.' How.'much will the -
o 4 o ° . ' ‘ @
o ~ medication for all“10 days weigh?* o 3
. / ! . . . .' . t x.. . » N . . ’_ ' . . - -
02 + . P G R S
o = . ’ D. . R A ¥ - ) - Y . . U : "
B : " ! 0 . . hd
\ . \86 . 7
. ~ .
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c. Would Mr. Chang estimate or get an exact answer to these- questions?

N

A _ L
Sara Wilder 1s a medical illustrator. She draws pictures for medical

textbooks and Journals. Sometlmes she also makes nodels from clay or
other materials. A ‘ |
Sara is drawing a picture of a skeleton. The real skeleton»is 68

. - . { .
inches tall. Sara knows that the distance from the top of the head

to the hipbone is about 2/5 of the total heighﬁ." o
"a. .What is 2/5 of 68 inches? o
. 3
. .
~b. Round off to the nearest inch to determine the approximate‘ .
: »

distance from the top of the head to the hipbone.' L,

¢. The skeleton'Sara has d;awn is 21 cm tall. When Sara cheCks her

'draw1ng, the distance from the top of the head to the hlpbone

!

should, be about how many centlmeters?

-
& .
0 . & ~

*
d. Do you thlnk Sara would- use exact or estlmate measures in maklng

.her draw1ngs7 :
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. /‘ 4. Jim Browrgl\ee is the cashier in the é_dmissions office of City

Hospital. Jim is in charge of the bills which patients mustﬁpay.vwhén" ‘

they have been in the ‘_’hosp"i;cal. |
Mr. and Mrs. Carey have just had a new‘Bab}; girl. Mrs. Carey has
beeh in the hospital for 3 dayS. When she is ready to go home,
Mr. Carey. goes tor the cashier. Jim Broﬁhlee is w0rki_n‘g‘6n the bill,

which looks like this.

Delivery Room $ 80.00
Anesthesia . 150.00 '
. _ Room Charges =270.00 -
. - Nursery Charges : 120.50
. Laboratory - - 50.00
Medication 30.85

a.. Round off -each item to the nearest dollar, and estimate the bill.

—

b. Add up the bill exactly.

-

c. *Would Jim use the exact or estimated answer?

A
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¥ 4

5. Claire Longbow is a blood bank techmologlst (also called a phlebotomlst)
The blood bank takes blood from donors o .

and then stores it unt11 someone needs

A Aithe‘blood.“ySome days, Claire travels

| around in a special van called a bleod7’

mobile. She goes to different centers

where people come to give blood.

a. One morning 38 peSBiewgave blood at .

the blooemelle. Each one gave SOO’mﬂ How much blood was donated that morn-

ing? -

‘b. That evening, a friend asked Claire about how much blood was ~

donated that morning. Claire roﬁnded off the number of donors

'to the nearest 10. Then she told her fr1end the approx1mate '

‘\ . A

. number of liters donated. What did she say?




- | _STUDENT ACTIVITY MATERIAL !

'ANSWER KEY

a. .5 mm
52 mm
c. Dr. Jeffreys would probably use an exact measurement, althdugh
an estimated measurement will be ;accepted if the student had
supported the answer with a good reason.
X . . . -
a. 40 capsules
b. 10,000 mg or 10 g .
c. exact measurements
a. - 27 175 inches
b. 27 inches
c. 82/5cm (or 8 cm estimated) | /
d. estimated measurements
a. $703.00 )
b. $702.10
c. exact
a. 19 liters
20 liters o L o
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HOME and COMMUNITY _

Students will measure the width and length of a table top at home, using

¢

- a ruler ‘marked in inches. They will round off the measurenien_ts to the
nearest inch and find the best approximatioh of the perimeter. - Students

"will repeat the exercise using centimeters.

i
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_EVALUATION _

1. Decide whether the following' health workers might need an exact -

98

2. A doctor is taking care of a sick child who is in the hospital., The

measurement, or whether an estimated measurement might do.  Put a-

- check by your answer.

Exact Estimated

a. A doctor telling an over-
weight man how many pounds

he should lose.

b. A nurse measuring medication

for a shot.

»

c. A medical science writer who -
is writing a story about what

makes a good diet. The story

d. A hospital food service ad-
ministrator who is planning food

I

i

purchases for the next week.

e. An X-ray technician taking : : "

will be in a news magazine. | o S .
|
1

_an X-ray.

o

child has had a high temperature for two_days’. The doctor decides to A

use a new medicine to bring down the fever.

/ ¢ : Q‘ ° b.'.;'
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[ EVALUATION
n He asks the murse to check f.he child's tewperature regularly after
the medicine is given. She records the temperature on the child's

chart.
1:10 p. m - 104.83 F S .
1:40 104,32 7
2:30 ©103.10
4:00 101.9
5:05 101.1°

a. Exactly how much did the temperature go down?

b. Rbunding off to the nearest degree, how much did the temperature

go down?

o

c. Rounding off to the nearest hour and to the nearest degree, how .

long did it take for the temperature to go down three degrees?




— EVALUATION ___

1. a. estimated

b. exact

c. estimated

~d. estimated

e. exact
-

2. a. 3.7

b, 4°

c. 3 hours

100

~

R
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| e T
Introduction .
This component offers the student the opportunity to explore careers

~in_the Environment Cluster while undarstanding how math skills are use-
ful in these occupations. The first section presents problems in - -

addition and subtraction of ‘simple equalities and inequalities in a

sample situation. . In the second section, the student will estimate

the value of resources as well as man's_ impact on the environment. In
the third section, environmental probtems are.solved through the -

‘multiplication and division of who]é}nUmbers Tess than 1000.

<y

—~—

' . N ¢
[GOALS _ | N
V'MOTIVATLQN :. The student will solve simple equalities and 1nequa1itié$f
: _ using addition and subtraction in a simple situation in
N the environment. . o L ‘
LIFE SKILLS: The student will estimate the value of fesoUrCéS‘and-,v' .%
i ' man's impact on the environment. = 7 ,
‘MATH‘SKILLS: The student»wf11'aetermineusé1Utfbns.to environmental '
‘ problems through the multiplication and division of
: whole numbErs Tess thag 1000. o
g'. ) . ' ) . " v , s A‘,“ )
LEARNING SECTIONS - . )
| Sectitn 1; City Plaimers” : AR 1
Sectio'\n,. 2: Estimdting Values amd Cost" ‘ .-
~ Section 3: Our Envivorment LT P )
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- o - _'Seétion‘ One

Clty Planners

| Leaming Ob)ectwe

Given a situation. related to the
Envivonment Cluster and involving the use
of simple equalities and inequalities, the
student will complete the activity’ accord-""
ing to the criteria of the teacher.

(Key Words B

- key
. code .
. decbde

. functional

. ‘urban planner

B

|

Domains and Levels

Cognitive: Knowledge, Comprehenswn,
' : App11cat1on

Affective: Receiving, Responding

- B . matexials'

. narrative = "
. maps

. worksheets




IMPLEMENTATION GUIDELINES

S Tlme 45mnutes

STEP I - The teacher may briefly review 51mp1e equa11t1es and 1nequallt1es "71

- using addition and subtractlon with whole numbers less*than 1000 : ”w
STEP ~ IT —.Students should do this activity on .an 1nd1v1dual basis. The

: sample solution to decoding, however, should be done as a class - .

exercise. :

|

|

|

STEP IIT - The students may use the worksheet to’solve the codes in the ac- . -
tivity. The evaluation will consist of the worksheet with accom-
panying solutions.

STEP IV - The Home and Communlty sectlon is optuonal to be. a551gned 1f ”
: - time permlts

108




Have you eyer looked at a city map? What did yon_see\on,the map?. Most.
= of the time you may see roade, parks;rivers, lakes and business areas. Youvmay
even. see schoOlé. hospitals, and colleges on 'the map. ) » | ' o
Have you wondered who dec1des or plans where everythlng is to be bu11t in .
a.c;ty? Many people help make these deC151ons. 6ne person who plans C1t1es.
. for the future°is'an urban planner. o A
Urban planners are »
peopIe who;help develop
' plansjto improve.cities ;ﬁ&'
towns aS'they grow. Theyf

need to know about trans-.

portation, recreation,

. housing, business, and

health and educational

needs in a city. Planners

parts fit together so that the city will be functlonal for the people who live

.9

there.

|
\
|

7 just know how a11 of these k= . : - : _
They use

Many urban planners use math codes on their city planning maps.

codes for several reasons.. The main reason is that they don't want other c1ty

plamners to know what they have done. The plans are kept secret unt11 the

ideas can be sold to the«ﬁlty manager.

10u
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Today ywmll hxve a chance to use a neth code The code will allow you,

to find: out how one urban plamner has decided to bulld a new town, The town is

Stellar C1ty The town is very small now, but it will grow in the future,

~ Step 3:

To deco_de the map of Stellar C1ty, look at this decodlng example:
Py . C ) ’ g

On the map is the code: 17 + 31 — 25 o o

This the way you solve the code

Step 1: - Add or subtract the first two numbers in the code Elependjng on

Step 2:

the sign between the mumbers.

Example: code 17 + 31 4 25

Add: 17 +31 =48

Teke the. answer in Step 1 and add or wletract X depehding on

the sign before the last numb'er Set this equal to the last

. number of the code and solve for X.

‘Example: 48 - x = 25

x =23
take the value of x, in th1s example x = 23, and compare the
number to the Code Key to Stellar City A
Example: x = 23; 23-1s a church on the cede key‘.

To make your decoding easier do your own work on the worksheet and write

yeur answers on ‘the Planning Map of Stellar City. ) What is missing on the map?

110




. 641-253-200

- 256-87-79

903 + 27 + 980

428-128+ 400

0 + 718 - 409

897-403-142

Planning Méﬁ of Stellar Cii:y. - 83
47 + 728 + 999 o ‘ .
' 641-253-200.
400-350+500]
256-87-79 B
| 764+75-800
500+450-450

393 % 393 + 845

- 111
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-84

23

39
50

55

59
90
98
100
123
188

224

309
352

450
500

590

— Cemetery

112

Church o
— Middle School

Fire Department

Industrial District

Park

Business District

Police Department

College
- Bank

Residential

Shopping Center

-

" Power Plant

“Elementary School

High School
City Hall .

~

A
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Code 17 + 31 — 25

, Code

Code

-Code

Code

o

‘Work Sheet

Step 1.
Step 2

" Step 3

Step 1
Step 2

Step 3

Sfep 1

: Step 2:
Step'3

Step>1 :

Step 2

W

Step 3

‘ Step 1

Step 2

17 + 31 =

48 — x = 25
X = 23

23 — Chiirch

48

85






Code

Co&é

Code A'

Step 1
‘Step 2

Step 3

Step 1
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116




Code 17 + 31 — 25

Code 764 + 75 — 800

13

Code 903 + 27 + 980°

Code .15 + 30.+ 100

Code 393 + 393 + 845

Step 3

X=39

Step 1
Step-2

'Step 3-

¥

Step 1
Step 2-

Step 3

Sﬁep 1
Step 2

17 +31=48 , . . %

48 —X=25"" 0 "

. — ‘ o . - ,‘,‘ o .. ‘ v,
X= 23 S R ' ]

23 — Church - © |

764 + 75 =839 . .. | SRR

839 — X

00 -v/". | ‘ o

.@'

g§3-+ 27 = 930

39 = Middle School ‘

030 + X = 980
X=50"

{

50 “— Fire Departmenﬁ -

. " i
\ : i ®

15 :)30=45 |

- . S U
45 + X = 100 ./ | TN

L

55 M Industrial District -

Y

393 + 393 = 786 . .

786 + X = 845

X=59

59 — Park _ 117

-
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Code 235 — 86 — 49

Code *428 — 128 + 400

Code 123 + 123 — 123

" Code 641 — 253 — 200

118

Step 1

Step 2

Step 3

Step 1

Step 2
 Step 3

‘Step 1
Step 2

Step 3

Step'l
Step 2

‘Step 3

Step‘Z

‘Step 3

256 — 87 = 169 °

>}

169 — X = 845 °

W
SN

X = 90 i

90 — Business Districf .

235 —  86 = 147

147 — X = 49

X = 98

98 — Police Department~

428 — 128 = 300

300 + X = 400

X = 100

100 — College _

123 + 123 = 246

246 — X =123

X =123

123 — Bank.

Step 1° 641 —253 = 338

388 —.X = 200 -
X =188 -

188 A.Residentiai‘~




~ Code 47 + 728 + 999

Tad

Code 0 + 718 — 409

", Code 897 — 403 — 142

Al

Tode 400 — 350 + 500 -

~ Code 500 + 450" — 450

4

* Step
Step -

- Step

Step
,Stepl

Stép'

Step

Step

Step

Step |
Step

' Step.

Step

' Step

Step

47 + 728 = 775

775 + X = 999

X =24

224 — Shopp@ggiCenferi

0 + 718 =718

718 — X = 493 -

X =309

309 — Cemetery .

897 — 403 = 494

494 — X = 142

X =352

352 — Power Plant

400 — 350 = 50

50 + X = 500

X = 450

450 f-,Elémentary School

500 + 450 = 950

950" — X = 450 -

X = 500

500 ~ High School
' . 119




Code 382 — 170 + 802 " Step1 382 — 170 = 212

"Step 2 212 + X = 802
| X = 590

Step 3 590 — City Hall

. 120




'Planning'Mab of,Stellar,Qity

47 + 728 + 999
| 641-253-200

Shopping .
Center = 224 . . . _
’ o Residential = 188
| 400-350+500
‘ ' Elementary
256-87-79 L a ;1450.
. 764+75-800
Business Middle
District Sbhool = 39
| 500+450-450
1 High School
‘= 500

641-253-200

Residential = 188

003 + 27+ 980

256-87-79
' Fire Dpt = 50

Business
District = 90

393 + 393 + 845
Park = 59

Green Creek

428-128 + 400

"~ College = 100

897-403-142

. Power Plant

+ 718 - 409
A q 718 9 - 352

! Cemetery

300 15 + 30 + 100
| » ' WINDS
: . Industrial District = 55
i ' | . 121
\'e’" ‘ ' ) - ‘ .v‘..' .
112 :
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"HOME and COMMUNITY

'I‘he_stnﬂents, together with family members, may examine a city map. .
Operations that involve the use of equalities and inequalities on a city map
are: | o |

(1) Using the map legend, find how far it is frqm your “home to school,

downtown or a park.

(2) Not all block numbers aré given on a city map.  Find two_block num- .

bers on the same street and decide what the block numbe;é are for

each street in between the two block numberé.‘

N
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| EVALUATION
B - - —
”Becaﬁse of the nature of this compone;t, the completion of the work-

- .sheet constitutes the evaluation.
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COMPONENT IT

~ Section Two
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’Sectibn Two

 Dimatag Vals and G

| -Key'words?

. -estimating

. value -

. ‘resource

Lumlng Ob)ectwe =

G'wen shom’: narratives about the use

" of resources and their related cost to the -

environment, the student will be able to
¢stimate the value or cost of man's -
presence in the enviromment with 70%

. acouracy.

. environment

‘Materials \

. « narvatives

Doméins and Levels

. problems

. evaluation

-Cognitlve: Knowledge, Comprehensmn,
: App11cat1on Analys1s -

Affective ¢ Receiving, Respondmg,
Va1u1ng _ '




* IMPLEMENTATION GUIDELINES
| | DR o | Tlme '45kinﬁte's.“-. ‘

 SEEP I - The student should have the ability to round whole mumbers to a
- given position (10 100 1000 1,000,000). The teacher should
briefly discuss approximations (estimates) with the class.

 STEP II - This component is designed for an individual activity, but stu-
dents may be assigned in groups to solve problems. Some of the
problems may require the solution to a prior problem. Students
should be made aware of this fact to help them solve the problems.

STEP IIT - The narratives may be read imlividuélly or orally and diécuSéed to v
' - bring out important facts. - : . o ‘

‘ STE’P IV - -Each student should cc_)mplete the evaluation individua,ll'y. |

STEP Vv - The Home and Cmmmmity'éctivity is optional, to-be assigned if time.
permits, , _ _ : L
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'STUDENT ACTIVITY MATERIAL

The Value of a Forest

Foresters take care of forest lands in-our env1ronment. They help to man-
age these forests and land for the1r,resource value. The natlon needs the
trees for bu11d1ng homes maklng furnlture and manufacturlng paper products.
“If it were not for the forester, - the paper you use in class would cost more
every year. These people usually ‘work 1n national forests but they also help
1andowners take care of pr1vate forests. Many bu51nesses h1re foresters-to
work for them. ‘Logging, lumbering and paper companies need the useﬂof £orestﬁ

‘ers to stay in business:

= — —129

| ERIC - : R B

Aruitoxt provided by Eic: N . . . . .

e
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- John Sulllvan has worked for the Natlonal Park Serv1ce for elght years.
When he began, he was a fire iookout. Today, John WOI‘kS in an off1ce most of
the 'time His job is to estimate the number of trees in natlonal forests .and s
find out how many trees can be cut each year w1thout hurt1ng the forest. The c
~trees that mll be cut w111 be sold to pr1vate compan1es., John needs to esti-
mate the value of trees. The money the government gets from private conpanies
for its trees is used to plant new trees, flght forest f1res, and protect tms
from msects and dlsease.. John also has to estmLate how many trees can be saved .
each year by using the money from the sale of tunber. | R

Today you will help John estimate the timber m the David Crockett Natimll
"Forest in East Texas. John knows that the forest has 161 478 acres of treos. ,
He wants to sell all of the large pine trees in only 569 acres. Each acre has
about 10' large pine_trees and each tree is worth about v~$;19;00 dol,lars.' |

b

130




1)

_. )

3)

,_4),

95

A

Worksheet

Estimate how many large pine trees are in the David Cro'ckett;:NaQional- o

Forest to the nearest 1000 trees. .

Estimate .the value of all trees in the national forest to the néérest' $1,000.

i

Estimate how many trees John will be able to sell from the 569 acres to

the nearest 10 trees.

About how much mone? will the government ‘receive from the sale of 5500

trees to the nearest '$100?

-~

131
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9 T
| |

o

o

(

-

'5) For every tree that j.s cut down in the forest four small trees must. be
planted About how many small trees ‘must be planted to the nearest 1000

[

- trees? ' ’1 ]
6) If each replanted t;‘ee cost § 39 to plant estimate the cost of replan-

ting the forest to' the nearest $10

7) About how much money will be left’after the forest is replanted .to improve

the forest to the! nearest $100,000? 7

]

I
I

8) If 68% of the tvz‘ees planted will die in 10 years due to insects, f1res or

v

disease, how mahy trees planted will live to the nearest“ 10/ of trees?

—

L

9) To the nearest 1000 tr.ees, how many more trees will be in the forest

after 10 year,s thah before the trees were cut?




R

Answers

161,000 acres : g h

t -

x 10 trees per acre

1,288,000 t¥ees in forest .

Tvx 300 cost. per ‘tree ‘
value of trees nearest 100 000

TN
570 acres to,be sold o " .

“x 10 trees per 1 acre .
.5,700 trees to be sold = ¢

¢ . .

4y

" 5700 trees to be soldi“ﬁé;.é~v.¥y

- X 300 cost of 1" tree- - »
$1,710,000 money recelved '

6,000 trees cut down o,

x 4 trees replaced
24,000 trees to. be planted '

24,000 trees to be replanted'

x 40 cost of 1 tree
960,000 cost to replant forest

L N

—1,000,000 cost to replant »5

_;__-—

7, OO 000 left for 1mproyement to forest

.y

$1,700, 000 money received from sale - .

T, 6 0,000 trees in the Nat10na1 forest to'the'hearest 1,000?=

122,

133




8) 100% all trees planted A L T o e
. =70% trees that die - L
30% trees that live ‘ ‘ :
© 24,000 trees planted |
x ,30 § trees will live . .
00 trees will live

o . ) A' to . ‘ ~(’4§
- 9) 77,000 trees after -10:year$ '

—6,000 trees cut down . A
. ) 1_0'0'0' trees more in the forest after 10 years

A_.:P ‘;,,

=t .
(/
M
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. Estimating the. Gost of Our Garbage

Every day you throw something away into the .envirOmne'nti. ‘It may be a"
p.iece of paper or the food left: from your _1,1m'ch. If you buy a dress or a'new
~ ” | - o —_ baseba11 bat you had'

to pay _somethq.ng for ;
_'the-: ga'rbage the fac-

"‘duced the 1tem you

“bought. We make gar- |

‘ bage d1rect1y and
1nd1rect1y, a.nd it costs us money. It has been es-

timated that every person in “the Un1ted States throws

away d1rect1y or 1nd1rect1y e1ght (8) pounds of garbage i
every day. Each 10,000 pounds of garbage costs about $692 00 to each of us
every year. '
1. To the nearest 1000 pounds how many pounds of garbage do you produce
each year? |

- 2, About how . much does your garbage cost you each year to the nearest
o
$10 per year?

‘ 3 About how many pounds of garbage does your famJ.ly make each year to the
nearest 1,000 pounds? '

s

' tory‘~made when it ‘pro-- S




o8
4. Estimate the number of peoﬁlé in your ."’"cv:la’ss to thé_nearest 10'15erSOns.
- About how niahy pounds of garbage does ycur class make each day? - Each
year? - ' | N
5. About how much money does garbage cost your class each y_ear' to the - s
nearest 10,0007 v
6. 'If there are 214,964,302 people in the United States, how many
. pounds o'f garbage are made each day in the U. . _’Eo the Ii'earést.‘
10 million persdns? )
7. To the nearest dime, how much does it cosf per day per pérson to
‘get rid of garbage? | .
8. To the nearest hundred million people, ﬁow iﬁué:h does it c'os»t.,all, |
~ of the people in the U. S. to pay for garbagev each day? . A |

L Qo e | |
o e : - S .o
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* Answers
365 -days in 1 year
x8 pounds per day

ﬁ'2920 pounds per year = 3 000 pounds per year per person.v‘

<

3 000 pounds 1 year per person = X dollars /- year / person

12, 000 pounds per 1 year S 690 dollars 1 year :
= 690 x 3,000 . '
_1'2_0'0'0'—

5

)

o x8«pounds per 1 day

X = $170 year/person '

Answer will vary depending on family size. Example‘assunes an'average’«

*'famlly of four persons.

3,000 pound / year /. person
X 4 person / family.

= 12,000 pounds / family / year S j.i T

Answers w111 vary dependlng on class size. Ekample_aasumes"SO:students/

class
Day' o - " Year
30 students | /; © 240 pounds / day / class

> n"xf365' daysﬁin_l year.
' o7 1200 -
240 pounds per 1 day per 1 class 1440 v
: : _ 720 - -

_37300 pound / year / class




5) Anéwers_ will vary depending on class size 'used;in_,probflmn';4.'

90,000 pound / year / _c1gss = X dollar /year
. 10,000 pound / year 700 dollar / year o
x— 700x90 000
TU"UUU_

?

= - $63, 000 cost / year / class

6 210,000,000 persons in the U.S. . o
. x 8. pmmds/person/day ' o '
I,W

7) $170 dollars / year / person — 365 days in 1 year = $.50 a day pér b'e,.rson. :
8) 200,000,000 people in U.S.

X .50 dollar/day/person
$10,000,000,000 doliars 1 day in U.S.

R Y
~7

138
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HOME and COMMUNITY

~ The student may work W1th famlly members to estlmate the amount of
garbage thrown away each year. One method is to measure the we1ght of the
garbage for one week and then estimate the yearly output from thls measure-:
" ment. ‘ C |
Students may also make some money in. the ne1ghborhood by collectlng
_ aluminum cans. The student can welgh the ‘cans collected and est1mate the
-, money they will receive ‘when the cans are turned in for recycllng

The worksheet may be used by the student to do these est1mates.

128 139




100

R R s - R T T e e L S,

: 1)
2

3)

1)

5)

- 6)

7

_EVALUATION

How does a forestér use estimates on the job?

How can estimates show how garbage costs you money?.

Are estimates’exactlyAcorrect or about correct? Why is- this true? -

'If one acre of land has about 243 trees, how mahy trees are on 189 acres

;p'the nearest 10?

If each acre of trees is worth about $21,342 and each acre has 978,treés,

estimate the value of one tree to the nearest $1,000.

~

"If Juan's Family produce 621 pounds of garbage; Silvia's family produces
~7'479 pounds of garbage and Rachel's familf;produces 845 pounds of'gérbage

-+ in one month, how many pounds to the nearest 100 pounds do these families

produce each month together?

Why do people use money in understanding how resources are used in our

environment?

140




'EVALUATION
. Answéré_.

1) Foresters use estimates to determinefthe huﬁber of tfees per'acre, cost of
‘trees, and the replacement ahd care of trees. Aécept ény'logical answers.
" 2) Estimafes show ébout'how much garbége eaqh_ofjus produces énd the cost of
| thé garbage to each Qf‘us;  Acc¢ﬁt\all logical answers; . , |
-3) Estimates are “about'corréct""because'the huhber usedlin'the estimate'
" are foﬁndedland not'gxact. | u

. 4) 240 trees per 1 acre

190 acre$  ' / - (
21,600

240 o ,
45,600 estimated number of trees.

°

: 5) . $21,000 per‘aére <+ 1,000 trees peril'acre = §21/ tree.
'6) 600 + 500 + 800 = 1900 pounds /3 families
7) Money is a common denominator which allows the cost of goods and resources

to be compafed to one another. Accept all logical answérs.
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Sectlon T

hr”e’e. i

Onr Envnronment

'- r"Re'y Words
. enV1ronment '
e quant1tat1ve~~

L, ana1y$1s

Learning Ob]ectwe

" Given situations znvolvzng the jobs
of persons in the Environment Cluster,

- related quantitative problems using mul-
tiplication and division, using any whoZe
number Zess than 1,000.

, Domimts and 'Le'vei's |

Knowledge, Cofiprehension,
App]ication

Cognitive :

:Affective- :

‘Receiving, Responding

the student will solve, with 80% accuraéy;_ 1

; monitorf
. fum1gator

. ana1yst

Matenals

. cop1es of act1v1ty

. evaluat1on




IMPLEMENTATION GUIDELINES

Tlme 4.5 Mmutes

STEP. I - The teacher should br1efly state the purpose of thls component.
The purpose is to allow the student to’ see how individuals who-
work in the env1ronment use mu1t1p11cat10n and divisi ion on the
job. : . S

| STE'P I - The mtroduct1on should be read and d1scussed and key words Te-

viewed. - All students should be able to multlply and d1v1de whole*

numbers less than 1,000,

STEP IIT ~ Students should work 1nd1v1dually to solve each problem. The tea'-'

cher will act as a resource person in the event of 1nd1v1dual pro-
- blems. ‘ . : :

STEP IV - The evaluétion is to be‘ completed on an individual basis. .

STEP v - The Home and Comrmnuty section is optlonal to be completed 1f
© time pemits.
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STUDENT ACTIVITY MATERIAL |

Our Env1ronment

When you thlnk about the env1ronment do you see water, land, alr, ani- -

"A mals or plants‘? Maybe you do and maybe you don't One thmg that you may

not th1nk of is mu1t1p11cat10n and d1v1s10n. People who work 1n the envlron- '_

" ment - often use math to solve problems They do th:Ls to understand the ‘ -

changes in the world ‘today and in the _past, or poss1b1y the future
If it were not for quantltatlve analysls usmg numbers to measure thmgs-"

in the world around us would he d1ff1cu1t to’ understand Many people use

quantltatlve analysls 1n the1r jobs. :

| 'I’oday you w111 use multlplymg and d1v1d1ng to solve problems, 11ke the

people that_work in the s_tudy of our env1ronment ‘do.’ Each short story W111

. explain a career .in the environment. and 'you_/ will'fhave the fun of he1p1_-n'g solve_

~ the problem using your math skills.- ’Get _ready;- he're we go!

147 .




A P,roblel'r.is‘,i

“Linda Mitchell is a radiation
'm'onitor\“at 'a 1arge 'cit'y%ospitaf.' e DI

that treats cancer pat1ents w1th ra- Lo

. d1at10n.. She checks the amount of
‘~rad1at10n that the nurses who work

..,

'w1th“ rad1at10n receive each year. :

~

'.A nurse that works w1th radlatlon

. -

i
!

~N

|

cannot reL:elve more than 192 REMs of rad1at10n in one year or they may get

1. | If a nurse works in-the rad1at10n room for 57 days and rece1ves 3

receive 3 REMs of radiation each day?

.

rad1at10n s:tckness. ‘A REM is a measure of rad1at10n. A nurse may work only

o £

60 days q.n the radlatlon room: in one year..

Cs ~,;

REMs of radlatlon each day, how many REMs. of rad1at10n will she S ’f. i
rece1ve‘? W111 she get s1ck‘? T ‘. , - R

»‘L'. o ' '. "’ﬁ.

]

What is the most days. a nurse can work. in the radiation room if they -

N . o . .. A ) Pl . . ’ \ :
E A o o . - . .

.

3/. Using your answer 1n number 2, why do you thlnk the rad1at10n monltor &

-

on1y allows nurses to work (50 days w1th the radlat:von? "‘. - o .
|
|
|
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Orchard fumlgators k111 msects and@bsts on-- :Erult v

"trees by spraymg them w1th a p01sonous gas.~, Some trees RN

- ’need 12 cub1c feet, of gas to k111 the 1nsects.‘ Larry» S

e
'

| Todd, a fuxnlgator, is concerned about the p01sonous gas B

sy

’_k1111ng blrds. : He does not want to-use more gas than 1s L

-needed on' a fleld of frult trees. . Larry.bblmows,,x that »the o

gas he uses ‘may kill b1rds and anlmals. He: aIWays mea-- 7.

'sures the amount of gas he ,uses, to see 1f he used only

;what was requlred Ve | : -
‘4, Larry wants to Icnow how many cubJ.c feet of gas he w111 need to fum:L-

" gate 76 peach,trees.. How many cublc feet of gas will Larry need‘?

- Larry used 988 cub1c feet of gas when he was f1n1shed W1th the or-';
~ chard.” How many cub1c feet of gas d1d he use on. each of the 76

trees? R ) : Larry use too much gas on

each tree or not enough gas? .

©

.:

»

6. How many cubic feet of gas will Larry use in an’ orchard that has
L

437 trees, if each ‘tree needs 68 cub:Lc feet of p01son gas"




@

Frmco Estrada is the game
' heeper ina National Wildlife Pre-§ -
.‘ serve. He has to protect animals §
*~ " and birds that live in there. 'I-Iej,: . ”~
~needs tokeepupmthhawmany |

animals can live in the preserve. Ay 3 o
Ly 5t hiai  IRLY by
If too many animals are in the ’Lﬁ )\ e e e
o park, many may starve because ! fiiaz : : T
lthenatm'ai'foodlseaten e ~ e S
wl‘. : " v . ".‘.

7. In one section of the preserve there are 722 acres of 1and and 11: S
takes 23 acres to feed one deer. How many deer can 11ve in thls o

o

. sectlon'?

\,\ )

8. If Franco has done hlS job well there 1s one deer for every 23 acres -
1n«the preserve. There are 907 deer in. the preserve by h1s count. -

How many total acres. are in the preserve‘?




w7

. Amber 'Ut’ley'works for the anironmen— .

; tal Protectlon Agency (EPA) She is a.n air -
. analyst Her job: requ1res that she take sam-
R ples of dust that is glven off by Smoke
o stacks 1n factomes. Amber follows standards
th.ch tell her when a factory is pollut:mg and|

when it is not pollutlng the a1r

- The EPA has set many standards fOr pol-

) pery B

»

_;lutlon. . The ammmt of. dust that a coal-burnmg power plant makes each month ‘1s . “
lmlted t0..95 tons of dust. - e o
",'9.: If 95 tons 'of dust are allowed each mOnth how many tons are allowed

. 0 . S : : ’ a 2 -
for one year" ‘ o R

10.'_ If there were 31 days in. the'month of Dec’:emher a:nd 93 tons of. dust
were made on a power plant, how many tons were made each day 1n <

Decemer'?

P
3 )
‘ﬁ\ i@ .

o s




)

2)

. 3)'

4)

| .5_).,

6)

7

)

9)

10)

152

|57 x 3 = 171 REMS

192 =°3'= 64 days,
~The 4 day extra is a séfety'marg'in“ for radiation _cb‘ntact. "AC<‘;'ept all iogiéai -

) il

answers.
‘ 76 lezxf 912 cu. ft. vgas -

988 + 76.= 13 cu. ft. | |
‘Larry uSéd 1 cuft too much on each trée'.
437 x 68 = 29,716 cu. ft.

722 -— 23 _ 30 deer

907 x ,2‘3 = 20,86i é&es :

95 x 12 %.'1,140 tons 1n1 ye‘a‘.;_'-._': |

93 + 31 = 3 tons per 1 day : 'f e -

.-
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- [HOME and COMMUNITY'

. to find out about their home env1ronment. o

-

.0,

Students may work w1th famlly members usmg mult1p11catlon and d1v1s10n

O

" Ask a fam11y member ‘the followmg questions' ’

(l) How many gallons of gasoline do you use each week‘?

(2) How many miles do you travel each week‘?

(3) How does the use -of a car affect the emr1romnent‘?

a - )

- Us1ng this mfonnation f1nd out. | _
(1) How’ many m11es per. gallon does the car get each week‘?

(2) How many gallons of gasollne are used one year‘?

3) How many miles does the ‘car trave'.l in one year‘?

-1 du
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EVALUATION

EVALUATION -
1) Name three jobs that work with the 'ehyirormxe_nt
a.

b.

RS

C.

2) If 163 trees need to be sprayed for bugs and 16 gallons of spray are needed
for each tree, how many gallons of spray will be used on the trees?

3)> If a factory makes 611 tons of .dust in 47 days how many tons d1d it make
each day?

:4) Ina wildlife ﬁark there are 528 raccoons. If it takes 38 acres of land

to feed one rateoon, how many acres have to be in the park?

' 5) A cancer patient has received 96 REMS of radiation in one year, how many -

REMS did he receive in each month?

154




[ EVALUATION

1) orchard fumigator
7 J o L - . .
; air analyst
gamekeeper

radiéf»ion. ino_nitor
2) 163 X 16 =, 2608 gallons

3) 611 + 47 = 13 tons per 1 day

'4) 528 x 38 = 15,064 acres I e

'5)-'96 - 12

8 REMS per month




